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Abstract— Weather forecasting is a task of predicting the state of 

the atmosphere at a future time and a specified location. 

Weather forecasting attracts great attention of researchers from 

various research communities, due to its effect to the global 

human life. The paper proposes an effort to apply deep learning 

approach for the prediction of temperature, a weather 

parameter. The dataset was obtained from Kaggle and 

timeanddate.com. The implemented model for temperature 

prediction is based on Recurrent neural Network (RNN) and 

Long-Short Term Memory (LSTM) network. Subsequently, the 

model is trained in a supervised manner, with an input and 

output layer to predict the appropriate results. The results show 

that LSTM neural networks is  suitable to forecast temperature 
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I. INTRODUCTION 

 
Early weather predictions were made on personal 

experience only, without any experimentation or testing. 

Weather forecasting has always plays a vital role in human 

lives in their everyday activities. With the forecast 

information, people can know and plan better for what would 

come or to expect[1]. Methodologies and techniques for 

weather forecasting has evolved and refined over the years. 

Recently, the forecasts are made by collecting data about the 

past, the current and using machines and mathematics to 

predict how the future weather condition will change. Many 

applications in world deals with understanding the weather 

pattern and atmospheric changes. Weather plays an important 

role in various sectors such as agriculture, transport services, 

flood warning, commerce and industry etc,. 

Deep Learning is a category of machine learning model.[4] 

The deep learning architecture includes several models such as 

RNN, which makes use of sequential information. LSTM, is a 

form of RNN, capable of learning Long-Term Dependency in 

sequence prediction problems. RNN model have been 

developed using LSTM networks, to predict the weather 

parameter, temperature.  

A. Recurrent Neural Networks and LSTMS 

RNN is a natural generalisation of feed-forward neural 

network. RNN are networks with loop in them, which results 

in information persistence.[6] When it makes a decision, it 

takes into account the current input and also what it has 

learned from the inputs it received previously. RNN is used 

whenever there is a sequence of data and that temporal 

dynamics that connects the data is more important than the 

spatial content of each individual frame. The vanishing 

gradient problem limits the capabilities of RNN. In explosion 

gradient, the explosion occurs through exponential growth by 

repeatedly multiplying gradients through the network layers 

that have values larger than 1.0. The solution for this problem 

is Long-Short Term Memory, which can capture long-term 

dependencies in the data. 

 

B. Long-Short Term Memory Neural Networks 

    LSTM was first developed by Hochreiter and 

Schmidhuber. The name refers to the idea that the activations 

of the network relates to short-term memory, while the 

weights relates to long-term memory. They work 

extraordinarily well on a large variety of problems. LSTM 

cells can remember information for a longer period of time. 

The network has full control over the cell state, where 

addition, editing or removal of information in the cell using 

special structures called gates. 

Each LSTM block receives the following signals: input 

signal(x), input gate signal(i), recurrent signal(h) and forget 

gate signal(f) and produces the output gate signal(o). The 

memory block contains memory cells with self-connections 

storing the temporal state of the network along with special 

multiplicative units called gates to control the flow of 

information[5]. 

 

Fig. 1 LSTM Architecture[8] 

Each memory block in the architecture contained three gate 

types, which are namely: 
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 Input gate: The input gate controls the flow of input 

activations into the memory cell. 

 Output gate: Output gate controls the output flow of 

cell activations into the rest of the network. 

 Forget gate: It scales the internal state of the cell before 

adding it as input to the cell through the self-recurrent 

connection of the cell, therefore adaptively forgetting or 

resetting the cell’s memory.[5] 

 

II. LITERATURE SURVEY 

    Jitcha Shivang and S.S Sridhar[2]  developed a 

simulated system to predict various weather conditions 

across Indian sub-continent, using data analysis and machine 

learning techniques such as linear and logistic regression. 

They collected the data from data.gov.in, ncdc.noaa.gov and 

UCI machine learning data repository. They concluded that 

both linear and functional regression are used for short 

duration to predict the weather parameters. The machine 

learning algorithms like linear and functional algorithm 

might not work in case on seasonal change. Forecasting 

weather parameters for a longer duration with more 

parameters requires the use of Artificial Neural Network.  

   Mark Holmstrom, Dylan Liu, Christopher Vo[3]used 

linear combination of features in linear regression algorithm 

to predict the high and low temperatures. The features used 

are maximum temperature, minimum temperature, mean 

humidity and mean atmospheric pressure for each of the past 

two days. They also used functional regression, which 

searches for historical weather patterns, that are most similar 

to the current weather patterns and then predict the weather 

based on these historical patterns. They also classified the 

weather like moderately cloudy, very cloudy and 

precipitation. They data from the first four years were used to 

train the algorithms, and the data from the last year was used 

as a test set. Finally, they concluded that both linear and 

function regression did not perform well as professional 

weather forecasting methods, but in the longer run, 

differences in their performances(discrepancies) decreased. 

Hence, Machine Learning can outperform professional and 

traditional methods. 

   Sanam Narejo and Eros Pasero[4] implemented 

predictive models based on Deep Belief Network(DBN) and 

Restricted Boltzmann Machine(RBN). Each model was 

trained layer by layer in unsupervised manner to learn non-

linear hierarchical features from the input distribution of 

dataset. They determined the parameters namely pressure, 

relative humidity, air temperature. The implemented DBN 

model produced accurate estimations. It was found that 

feature based forecasting model can make prediction with 

high degree of accuracy. The model can be suitably adapted 

for making longer forecast over larger geographical areas. 

    Afan Galih Salman, Yaya Heryadi, Edi Abdurahman 

and Wayan Suparata[5] proposed ARIMA and LSTM 

model for forecasting visibility in flight navigation area. 

They compared the RMSE resulted by LSTM model with the 

RMSE resulted by ARIMA model. They collected dataset 

from www.wunderground.com which has the parameters, 

including temperature, dewpoint, humidity and visibility of 

airport in Indonesia area. The range of data obtained for the 

study was from year 2012-2016, that consists of 40,026 time 

series data. They concluded that LSTM model has better 

performance than ARIMA model. 

    Mohamed Akram Zaytar and Chaker El 

Amrani[6]developed a deep neural network architecture to 

use it in time series weather prediction. The deep neural 

network had multistack LSTM to map sequences of weather 

values of same length. Two types of models per city were 

developed to forecast 24 and 72 hours of weather data. They 

concluded that LSTM based neural networks are better 

alternatives to the traditional methods to forecast weather 

conditions.  

   Aditya Grover, Ashish Kapoor and  Eric Horvitz[7] 

made a weather prediction model that predicts by 

considering the joint influence of the key weather variables. 

They used IGRA dataset, which was updated on daily basis, 

contained historical weather data. They made the kernel and 

showed that interpolation of space can be done using GPS, 

taking into account the various weather phenomena like 

turbulence. They trained booster tree-based learners using 

the set of short and long term features and used the best 

model obtained for each weather stations in the U.S for a 

range of altitudes from 3000 feet upto 39000 feet with an 

interval of 3000 feet. 

III. THE PROPOSED MODEL 
A multilayer LSTM model is developed for temperature 

prediction. The model is simple, as it takes as input some 

data from the recent past and predicts the temperature of the 

day. The system architecture is given in Fig 2.  

The weather dataset for the period from 1996 to 2018 was 

obtained from the different sources such as Kaggle and 

timeanddate.com. The trend in 12 years of temperature values 

in the dataset is depicted in the Fig. 3. 

Data preprocessing techniques are used to convert the raw 

data into a clean dataset. The primary focus of data cleaning is 

to handle dirty data like noisy data, missing data, detection of 

outliers and their removal. The method used for cleaning is to 

replace the missing data or outlier data by forward filling them 

using previous data points. After cleaning the data, all the 

values are normalised to points in [0,1]. The datasets from 

Kaggle and timeanddate.com are combined to form consistent  

ISSN NO: 0972-1347

http://ijics.com315

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 6, Issue 5, May 2019

http://www.wunderground.com/


data. The hourly data obtained is transformed to day format to 

be fed to the model, to make the prediction for the day. The 

combined dataset is split later into training and test dataset for 

the model. The last 100 observations are taken as test data and 

the remaining observations hold for training the model. 

 

Fig. 2  System Architecture 

 

     The multilayer model developed, has 10 layers, one input 

layer, one output layer and fully connected hidden layers 

with 50 neurons is used. The batch size, which is the 

parameter,  that controls the number of training samples to 

work through before the model’s internal parameters are 

updated is set to 100. Again, the number of epochs which is 

the parameter, that controls the number of complete passes 

through the training dataset is set to 100 for this proposed 

model. The model weights will be updated after each batch 

of 100 samples. 

     The activation function used is hyperbolic tangent 

function. The model was trained with different optimizers 

like Adagrad, RMS Prop, Stochastic Gradient Descent, 

Adadelta and Adam, with the learning rate of 0.001. In each 

run, the network is trained until it achieves at least 90% train 

accuracy. 

    Model is  executed for  different values of  threshold and 

different values of time lag for the parameter, temperature 

and based on the results, we arrive at a threshold of 3 and 

time lag of 4 days . The model performance is measured 

using Root Mean Square Error metrics.   

     Root Mean Square Error (RMSE) is used to measure the 

difference between values predicted by a model and the 

values actually observed from the environment that is being 

modelled. RMSE was observed to be 2.26 for the trained 

dataset and 1.77 for the test dataset. 

   The graph which depicts the real vs predicted temperature 

values is given in Fig. 4. 

 

 

 

 

 

Fig. 3 Trend in 12 years of temperature values of the dataset 
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Fig. 4 Actual vs Predicted Temperature values  

  

IV. CONCLUSIONS AND FUTURE ENHANCEMENT 

   The algorithm to be used to design the model was found 

after surveying several research papers. The results of the 

model show that LSTM neural network is suitable for 

predicting temperature. This developed model can be used 

for the locations with the similar weather patterns.  

  Models can also be developed to predict other weather 

parameters such as pressure, humidity, dew point etc,. Since, 

the obtained dataset from different sources has non-uniform 

hourly distribution of data, the data is scaled up to day format. 

The model can be developed for hourly prediction based on 

the availability of the hourly distribution of data in the dataset. 

The weather classification like clear, rain, snow, mostly 

cloudy., for each day can also be predicted.  
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